Identification of a new isoform of eEF2 whose phosphorylation is required for completion of cell division in sea urchin embryos.
Elongation factor 2 (eEF2) is the main regulator of peptide chain elongation in eukaryotic cells. Using sea urchin eggs and early embryos, two isoforms of eEF2 of respectively 80 and 83 kDa apparent molecular weight have been discovered. Both isoforms were identified by immunological analysis as well as mass spectrometry, and appeared to originate from a unique post-translationally modified protein. Accompanying the net increase in protein synthesis that occurs in early development, both eEF2 isoforms underwent dephosphorylation in the 15 min period following fertilization, in accordance with the active role of dephosphorylated eEF2 in regulation of protein synthesis. After initial dephosphorylation, the major 83 kDa isoform remained dephosphorylated while the 80 kDa isoform was progressively re-phosphorylated in a cell-cycle dependent fashion. In vivo inhibition of phosphorylation of the 80 kDa isoform impaired the completion of the first cell cycle of early development implicating the involvement of eEF2 phosphorylation in the exit from mitosis.